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$\rho\frac{\partial\varphi}{\partial t}+S+p_{0}=0$, $S\equiv G+C+T$ ( ) (2)
$\rho,$ $v=(v_{x}, v_{y}, v_{z}),$ $g,$ $z,$ $\kappa_{1}$ ,2 $\gamma,$ $p_{0},$ $\mu J,$ $[\cdots],$ $h_{X,Y},$ $b_{Z}$








$k$ $z^{1}$ $\propto$ exp{i(wt-k. }
$\omega^{2}=gk+(\gamma/\rho)k^{3}-(M_{n}^{2}/2\rho P)k^{2}$ (3)
$M_{n}$ $H_{0}$
$M_{n}\simeq 2MH_{0}/P$, $M\equiv(1/\mu_{2}-1/\mu_{1})/2$ , $P\equiv(1/\mu_{2}+1/\mu_{1})/2$ . (4)
$H_{0}$ $\omega^{2}$ $\omega^{2}$
$\omega$





$z(R)=\Phi^{(zS)}(R)\tilde{z}$ , $S(R)=\Phi^{(zS)}(R)\tilde{S}$ (6)
$\Phi^{(zS)}(R)=(c^{1}os^{\mu}.\Theta_{\mu}^{N_{S}}|^{1}\sin^{\mu}.\Theta_{\mu}^{N_{A}})\equiv(f_{k_{\mu}}^{1\cdot\cdot\mu}(R^{N}))$ (7)
$N=N_{S}+N_{A},$ $\Theta_{\mu}\equiv k_{\mu}\cdot R,$ $k_{\mu}$
$\tilde{z}\equiv\dot{N}\dot{\mu}:1(\tilde{z}_{\mu})$ , $\tilde{S}\equiv\mu 1N(\tilde{S}_{\mu})$ (8)
( )
$v_{z}$
$k$ $v_{z}=(\partial z/\partial t)e^{kz’}$ $\varphi=\int_{-\infty}^{z}dz’v_{z}$
$\tilde{z}$
$\frac{\partial^{2}\tilde{z}}{\partial t^{2}}=-\tilde{S}(\tilde{z})\underline{k}$ , $\tilde{S}(\tilde{z})=\tilde{G}(\tilde{z})+\tilde{C}(\tilde{z})+\tilde{T}(\tilde{h}_{X}(\tilde{z}),\tilde{h}_{Y}(\tilde{z}),\tilde{b}_{Z}(\tilde{z})$
(9)
$G(R)=\Phi^{(zS)}(R)\tilde{G}\rho$








(3) $z^{1}\propto\exp\{i(\omega t-k\cdot r)\}$
$H$ $\tilde{S}(\tilde{z}^{1})\simeq H\tilde{z}^{1}$















$H_{c}$ $h(k)$ $0$ $h=0,$ $\partial h/\partial k=0$
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$\{\begin{array}{l}\text{ } \rho=1.0\cross 10^{3} [kg m^{-3}], \text{ } \gamma=2.6\cross 10^{-2}[Nm^{-1}],\text{ } \mu l/\mu_{0}=1.1,1.2,1.3,1.4(\mu_{2}/\mu_{0}=1.0,\mu_{0}=4\pi\cross 10^{-7}[H/m]).\end{array}$
$k_{CL}$ , $L$ , $H_{CL}$ ,
(5) (
).
$\overline{\ovalbox{\tt\small REJECT} k_{CL}[10^{z}m^{-1}]\lambda_{CL}[10^{-\angle}m]\mu_{1}/\mu_{0}H_{CL}[10^{4}A/m]\text{ }\ulcorner[10^{-s}mH_{2}O]}$
12 375 17.926.14 102 1.3 2.57 12.49
14 198 977
$0.95H_{CL}\leq H_{0}\leq 1.03H_{CL}$
Fig. 1(a) $k_{\mu}$ 3



































Fig. 2-Fig. 5 $h(k)$
$\mu_{1}/\mu_{0}$ . $\zeta_{0}$ . $H_{0}$
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(a) (b) $\zeta_{0}=0.10$ mm (c) $\zeta_{0}=0.20$ mm
$k_{CL}$
(d) $\zeta_{0}=0.30$ mm
0.6 0.81.0121.4 0.6 0.81.01.21.4 0.6 0.8 1.0 1.2 1.4
$klk_{CL}$ $k1k_{\circ L}$ $klk_{CL}$
Fig. 3: $(\mu l/\mu_{0}=1.2)$
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(a) (b) $\zeta_{0}=0.10$mm (c) $\zeta_{0}=0.20mm$
$k_{CL}$
(d) $\zeta_{0}=0.30$ mm
0.6 0.8 1.0 1.2 1.4 0.6 0.81.012 1.4 0.6 0.8 1.0 1.2 1.4
$klk_{CL}$ $k!k_{C}$ $klk_{C}$
Fig. 4: $(\mu_{1}/\mu_{0}=1.3)$




$0.8\dot{W}_{C}10$ 1.2 1.4 0.6 0.8 $Wk_{CL}1.01.2$ $t.4$ 0.6 0.8 $k101.2j_{k_{CL}}$ 4
Fig. 5: $(\mu_{1}/\mu_{0}=1.4)$
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$\zeta 0$ $\zeta_{0}\leq 0.40$ [mm] $(\mu 1/\mu_{0}=1.4$ $\zeta_{0}\leq 0.30 [mm])$ ,
$h(k)$ $\mu_{1}/\mu_{0},$ $\zeta_{0}$ $h$
$H_{0}$ (Fig. 2-Fig. 5).
$h=0,$ $\partial h/\partial k=0$ ,
$H_{0}$
$k$ $h$ ( $\bullet$ ),
( ) $(O$ $)$ . $H_{0}$ $0$











$\bullet O,$ $\blacksquare$ $\mu_{1}/\mu_{0}=1.1,1.2,1.3,1.4$ $(H_{c},\zeta_{0})$
$k=k_{CL}$ $h(k)=0$
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096 098 1.00 1.02
$H_{0}lH_{CL}$
Fig. 6: $\mu_{1}/\mu_{0}=1.1$ ( $\triangle$ ), 1.2 ( ), 1.3 ( $\bullet$O), 1.4 $(\blacksquare\square )$ .
$\mu l/\mu_{0}$ $H_{C}<H_{CL}$
$H_{c}$












Fig. 7: $(\mu_{1}/\mu_{0}=1.2, \zeta_{0}=0.10 mm, H_{0}/H_{CL}=0.99427)$
$\zeta_{0}=0.40mm$
$k_{X}/k_{0}$ $k_{X}lk_{0}$
Fig. 8: $(\mu_{1}/\mu_{0}=1.2, \zeta_{0}=0.40 mm, H_{0}/H_{CL}=1.01160)$
173
(10) $\tilde{z}_{\mu}$ $\tilde{z}_{\mu}$
Fig. 7, Fig. 8 $\mu l/\mu_{0}=1.2,$ $k/k_{CL}=1.0$








$\delta U_{3}$ $a$ 4
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$\delta U_{3}=-\frac{3}{2}Ea^{2}-Ga^{3}+\frac{3}{4}Ta^{4}$ . (14)
$E\equiv(H_{0}/H_{CL})^{2}-1$
$T=1.0356,$ $G\equiv 3M/4P$
$0= \frac{\delta U_{3}}{\delta a}=-3Ea-3Ga^{2}+3Ta^{3}=3a\{T(a-\frac{G}{2T})^{2}-\frac{G^{2}}{4T}-E\}$ (15)
$E=T(a- \frac{G}{2T})^{2}-\frac{G^{2}}{4T}$ . (16)
$\hat{a}$
Fig. 9:
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